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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent a phase difference signal of a vibration 
tube in proportional to Coriolis force from electromagnetic noise at a driving 
portion and temperature influence of a measuring fluid. 
SOLUTION: Support bases 9a and 9b and support bases 10a and 10b of an 
optical cable are mounted at symmetrical positions from a driving portion 4 of 
. vibration tubes 7 and 8 to be electromagnetic driven, and each optical cable for 
light projection or light reception are opposed thereto on one line in a vibration 
direction. A laser light from a laser light source 11 and a light reflected by a half 
mirror 12 are projected at optical fiber 19 and 20 on the light projection side. 
The laser light of the optical fibers 21 and 22 on the light reception side 
transmits the half mirror 14 and is collected, and an interference stripes whose 
number is in proportional to the Coriolis force is detected by a light detector 18. 
The laser light from the laser light source 1 1 transmitting the half mirrors 12 and 
13 and the laser light on the light reception side reflected by the half mirror 13 
are light interfered therewith, and the interference stripe of a period in 
proportional to a drive frequency is detected by the light detector 1 7. 




LEGAL STATUS 

[Date of request for examination] 1 5.05.1 997 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 2826101 

[Date of registration] 1 1 .09.1 998 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



1 / 1 



02/07/03 1 1 :33 



m^immft (jp> 02) iSj || # |^ ^ ^ (a) ^^\)t(hn^wm^^ 

#W^10-48019 

(43)4iiBB ^ri4lO¥0988) 2 ^20e 

(SOInta- l*B>JI2# /frtSia*^ FI S«**S3f 

G 0 1 F 1/84 G 0 1 F 1/84 





4$e¥9-125919 


(71)H1HA 


000103574 


(62)»8JCD|lt^ 


«$K¥4 -30228eO^^SlI 






(22)aiSB 


ip*K4^{1992) 1^20B 




^SSr^tKiff-g- 3 TB lOS 8^ 






(72)^lS# 
























(74)fta[A 





(57) 

^if^lOa, 1 0 bilSr^U-f^tTf, 

(D^ftyr-^Jil Q, 2 0{c{il/-if-^i!Si i7!)^e>0)i/ 

S^M®3t7T-f7^2 1, 2 2®L/-if-3^3^)V\-:75 

^-12, 1 3 1 A^e)Ol/- 




1 

It. 

ms.'§:myb^-^)V(D%^iz\mmim». m. 
^%m%>T--fMz^-^:^ z. t ^mit-t^m^m i 

(Dm$±izw\y>x^mw~:ifk!mLt-t^m^^i 
izimDnVTtvmAMt 

[^*^4] ^^(Dmtss:ytmyt^--:rj\,(D^^\z 
t Ltcm^m 1 iztm(Dzi v Ti- v ssstt. 

[0 0 0 1] 

U J:yi¥*H(cii, ^^mWJx^WSiZim-t?>:nV 
:i-V(D:blzimL:^msmS^^, l^—*f-%(D=fm^ 

[0 0 0 2] 

i^nu mm^mm/^<Dmi-:Bmtmmj^:^mz^w 
j^MViztmhtzt^. mmm (wt) iz^m-t^^ 

4ft (=i'J:tU5S»ft) l±M^T'&-2.. S!oT, iSI&lf 

*HS<. sNtttmr-t^(Dr'muzttLmjs.Lfj^nn 



(2) W 10- 48019 

2 

[0 0 0 3] *5§^{cgg>SL/fc^S:ii^i: lt, ^mhs 

62-23841 9-^^$glCfel:tS rg^n^rj^^WlCS!) 
&-ri>tzi!b(DmS:i5^V^:^ ;b^fe-5. TOc 

[0 0 04] I215{i, tiejROittlr^OnUjJ-USKSftS: 
IJi^-t-5fc*?)<D|llT% 0*, 4 0. 4 5li.-^mm. 4 

1, 4 6ti:7^>i;, AZimJ^n. 4nm.mn. 4 

10 3. 4 4, 4 8, 49\t^mfW. 5 0a, SObliiSI* 

5i},mm§. 52, ssii^m^. 5 4tt^st§ 
[0 0 0 5] la5^cfev^T, s:^tapW4 0 i: 4 5 i: tiS 

**m;?^T% #^S£AP4 2. SSffiP4 VfCjliiLfc:^^ 

11^4 3, 4 4i:4jNI^4 8, 4.9t^mU 

3t4 8fe<tt)tj)ilg^4 4 i:4 9 i:CDKtCli[Bl-it(Z)Et 

T'*S»lf 5 0 a 5 0 b i:*mv%{c5iz^f UTiiiiL 

@lf^^#S^^TV^S, ^i5Ift^5 0 a h 5 0 b il®cfi^ 

g|5{ctt=i-f;b5 1 a tar- 5 1 b i:*>e>jfc5i!IMI5 
20 l;&^l-j-6)tU n^;i/5 1 altmm^ 0 aWC nT 

-5 1 b\tmsm50bmiz. htt^a^ji^^ 
1 aotp^izmx^ti?>^oizms>-^i\^ mz. mm 

5 0 a 5 0 b {cfeWSia« 5 1 1 j£»^4 0 i: 4 
5 t0^.^.(Dr^\Z\,t. mG5 2 a iin-f ;i/5 2 b tH^ 
^tj^^mimbZil. mG5 3 ata^JV5 3hti}'^^ 
J5:S^ffil§5 3 t*TO$nTV%So ^4^e>^ffi^5 2 
t 5 3 i3J:OJMgf|5 1 tt^lHS 4 (Cg§^$^XTV% 
■5, 

[0 0 0 6] igsic^Lfenupj-usfaitii, 

30 g|^5 4lCj:yi6ig^5 l(D=r>f;i/5 1 aA^lgUStu 

I^SrJ^^LT, n'f;i/5 1 a:<)^3T-5 1 b$:BS§[^ 
J: -3 fC-^gfllSflMStU Igftlf 5 0 a i: 5 0 b 

t\tmimsx'im'^n?>. miz^^mrn'mi^m 

Wm5 0 at5 0ht\t. ^W,mzMhXm^Z^(D 

^■^\^(Dmm^^»^<DX\ ^mfg5 2^53 tizit 

40 V:tV(D±HtSMmSX&^^^^. m#l52h53i: 
[0 0 0 7] 

ow&tmmim^ 0 a 5 0 b ttimmx':^^j. #^ 

ii^mm^ 0i:4 5i:fCj;UTOc3t^$tiTtNS. 
iUSKlflC^SnS. tieoTWt5 0 afej:t>'5 0 

50 b^c^±sl&{cJ:^;fal:&rsI^c5g:^x^±ffi^^iS:^AM^fflLT^^ 



3 

m:^j^iz!;s.tifmmu ci*ie>a)fs;:^i*, Sim so 

T'. ^fflfl 5 2, 5 3 O^ffiM-^ti S NtttmnX t ^•^> 
fiii$*iSiil^5 loifi^l^lcfeU, :^mn-f;i/$:;t-t-5 

^ms5 2, 5 3\-mm^5i^ti^<bo^mm^-<x^^ 

^iz J: s K u 7 h li, s Nii^mnt::mm 
m.om^^mij-t?>z.tizr^m^:&^tz, 

(0 0 0 8] ±i2ga)z:i:^^'[f{c^*T«;S 

i\t^^0X\ m&m^co^\z^m&mmt)^^^n 

[0 0 0 9] 

Lf-2.^?,T'^^#$nfc22|s:©»ti:, mmm^^w 
&M^t>viz^^mm-t^mm^m^mu mm^m. 

i:mJlB2.^.T'5^3tifefiS*T'0)tfn^|&^{c, fulB 
2 3js;(Z)Jgffiilfr^5:Mtni-t 5 J: e) {Ctag$nfe#>**f &^ 

zr)\^t.. mm^m%^-zrMzWb-^-^ y^-^ 

[0 0 10] ft*:S20fg^li, M#3SHCSS®CDnU 



(3) 9 t^m- 1 0 - 4 8 0 1 9 

4 

^«)<t V S: plfg t JfcS J: e) tc U3t fecDT'&S. 

[0 0 11] ft*]K3(^5SWi> M#«ucfB$g(Z)=iy 
OK(^3tflll±{CI3l/>X5:l5l-tfcc:i:5:iJf?|i:iiU *o 
[0 0 12] ff#:S4cDfg^{i, a#:aiici3«g®=iu 

[0 0 13] 

(ff#:Sl©f§^) 01 li, ft#3SlCDf§^(Z)|y©^M 
$:fi^t-Sfc«)®0T% Ell (a) li, mi (b) G)5>^ 
mA-A3«»r®ia 01 (b) \X, 01 (a) O^^B 
20 -B$|aiTffi0. 01 (c) 01 (a) (7)3i^!aC-C 

{iifi^s 7, 8ttSgiS^, 9 (9 a. 9 b), 10 
(10 a. 10 b) \i%>T-'f)\^oy%W^. 1 1 

if-^yi. 12, 13, \ 4.\t.^-mim ^mk. i\--7 

^^-tii?4*) , 1 5l3M« (JS<^, S^-;bKShiq^ 
4*), 16ttl/i/X, 17, 1 Stijfe^ffl^, 19, 2 

0. 2 1, 2 2ii^>!r-:/;i/, 2 sii^tn^^'^jfT'S) 
-5, 01 (a) {CS^-r=iU:tU?)^ftli, I^D-rNSf^ 

\^\.\^m^xm^ Ltz-msm 7 , a ^nm^ 1 p^^c^t 
30 mm 2, zxm^^^tu mmmm^fx-^^a^m 

Lfet»®T% m^mt^mQ:^mzi^^iz^uA-t^. 

F:^\^izs.\'^zim ■ ^-t^^oizms^t^^o 

-^)\^<D%1^2\t.%fT--f)\^a)%W^2 a 9 b t:^ 

i:U ^>ir-:/;i/Oii#^9 ai±Si&^7tc. ^fr-zT 
;K^)SJf^ 9 b liWir 8 \z-mm 7 , 8 ©Ifliigc^^tc 

0 a 1 0 b U ^'!r-y;i/(Z)^i#^ l O a IJSg 

wm 7 ic, 3t>5r- y^;KZ)^j#^ 1 0 b \mmm 8 \z^^ 
'Fx^s-rm}-i5\^<7^mM±.\zmm^i^^, ^t~. %>t- 

^;b03tif^9 ^\z\imtm%>T-zr)\,2\iS^im.\^t:^ 

-ZfJKD^W^ 1 0 a {ZltmtPS^^-zrjV2 Oi^, % 

^-zf^vcD^j^i 0 hiz{i.^ytm^^--:rji2 2i^% 
iS:S^|g^CJ^^rSILT0«$^^Tv^5= ^'!r-::/";n 9~ 
50 2 2li, ^-^-K^t^r-fAT'feU, Rlti^Js 



5 

1 (^nmcmn-r&mji i & iiMMLxpi^i^ i o^au 

[0 0 14] U— tf-jy^l Iti, He-Ne (^V ^ 

?:i*i^-r-5>tasT% i/-- 1 1 i)^i>mti^r=. u- 

if-)^it/N-:7 5^-i 2T'S3irstu mmzyt^-zr 10 
;i/19. 2 0 fC4>it$*VTS3t$tvSo Sy6ffi3t>!r- >^ 
;i/ 1 9 ^® u-if-^idu ^>r--:/;i/©3^i^ 9 a i: 9 
b i:(Dr^5:Sr^^LT^jtfflJ^'!r-:;^;i/2 i SrilU a 

5-14 T'Slirstife 1 5 x-m 

[0 0 15] ffiCiSStMJt^r-f A-2 0{R!I®1/ 

-if-^tt^'^- >^;i/05:i^ 1 0 a i: 1 0 b i:©r^$: 

^mmLx^ytmytyr^^'^- 2 2 ic-gigstiA-^ 20 

•rs. •eLTBuia^>!r-::^;b2 l*^t0^— tf-)ti:3t 

rs^v(D=fw^m<Dmsi^ymimi 8xmaLm^ 

S3tM^t'^^-7^;^2 25!)^^,(^>^- 
if-^*VN-7^5- 1 4T*ffiltu nw\-ys.'^~ 
i3T')KM$tu S^u— y'-Jtlt, A-:7?5-i 
2, 1 3$:J©lLfcb— tf-)till l3b^e>©l/— »f-3t 

[0 0 16] ±j&(Dmsm7. 8oymmtmmmm<D 
mMtmmmmL^^m-t^mmmmx'. 1112 (a) 

a 02 (b) liT^i:igi&©I'ifei:t«fMimi: 
«)5l0^5:^-ri2IT-fe-2>= 02 (a) IZa^f zTi: <3t7r 
-r/'J-Stit^ 1 0 a i: 1 0 b iiofigtcjsi-tsSRifflf 7 
i:8®»i, ««g (A) . (B) i;*^^ (A' ) , 
(B' ) X^-t^otZ^^mma, h^^^X^BU K 40 

ZKDfiSi&fCtieoT, %>r-zf)\^%^ 
1 0 a i: 1 0 b ta:>f^(DV—^-%<D^v^&!^^im. 

(b) ostC3^-tJ;e){cjE^Wc^fb-r-5. zi(7)^^b 

aSl lA^bcDl^— 9-'-)^ii:TF#LTi^tcitMLfcS;S 
$:feofeT^«l;i)^3t^ffitll 7{CAM3tlS. apt., * 
r^,?^.PT'ttSW5^jST-T8&«|c^SJS=fejfi::^i:J5:'J, A, 

5o z.t\.^%:s^i^i.r=.JV\'7.c<r>JV\^yi.(fmMt'^ii' so 



W 4^ro^l 0- 4 80 1 9 
6 

e>^?SU*.A, B$:^UTlS5li^*J©^r^, 

[0 0 17] S^cL, y^V^7.C^CS^V^TS[tllStl;tMai 
T'l#r^{Cie^Lfei^^^(DS5c (/NVl/>?.COg5c) 

m^ti^o :r.(Dmmn-^itmM?^mm'^tLxmm^n 

[0 0 18] S«ffl)t'!r--:f;b2 i, 2 2A^e»'^ 
-V^5-14 5:3Sj§Lfel/— r-3t{i. iSffill=7. 8 

^^=fW^iif£V. iyyxi6ki;fhxymimi8iz 
Alt LT, ^^©IKlcitM Lfc«^M■^/^Vb:^ i: UT 

<*;ic-f>^ffl-rs 3 y :t y o^nzmrs < msms^X'&^fi-^ 
e,, mii. immm^)(z>/v\yyt.(D^thxn^mk 

[0019] (M^m 2 (mm) m:^m 2 ois^ti, # 

^<Dyt^-ZfJ\y(D^W&9tlOlZt3\sX. 

f s— ^cDJt-ir-:/;!/! 9 i: 2 i feJ:t>*^'!r-:/;i/2 o 

[0 0 2 0] 03 (a) li, 11*3^2 0)18 WCDia^ffi 
S:Ui^-rS;ttf)OSP4>^TSElT'fey, 0tfi, 9 c, 9 d 
li^^, 3 0a\i£mm. 3 0 blilHlD^T-^y, 0 

1 tmmoM^m^t^^i^izit. m i (^^i:piLj#M 

[0 0 2 1] 03 (a) ^CfeV^T^i, yt^-^Jl(D^W 
^9 a.\Z\t£mm3 Oati\ yb^-zrj\^^n^9 hlZlt 
IHlD^3 0b*^, #>!r4 5° (D^\<^zmfm-k%-DXM 

|nI■tSJ:e)^ci9:^-te>4^Tv^s. tfc^'^r-:/;!/©^^ 
9 a i: 9 b tizit^^i^W^g cii9d Htl^-^izWim 
^^^^--fjvi 9 h 2 1 il$:2v^^cqz4f^Ct^]IS 
«i3 0 ai:|HI^3 GbilfC^jf U ^t-^-^;!/! 9;^^ 

^imLrz\y—*f-ytt)^£hmm3 o axmti^xm^ 

3 0 btC-faSU KMi/tf}^yt^--:>';\,2 HZMtt^^ 
o^cLTv^5. z:co^fcj:Si:Q^3 0 a<DmLn 

iz^vmi^tit^u-^mtimms o br-^stu 

■5, 

[0022] (ft *]^3 CDIgH^) ft#^ 3 (D^\t. jS. 

®r^T', mtm%^--:r)\^(D^^'i5.mzm\yyxt:m. 
[0 0 2 3] 03 (b) {±, m-^m^omismmiiWi 

^-r-5;tiit)©SI5^0T'fey, 04', 3 0 cl±IHI^:/XT' 

y, isit^?5:{^ffl-rsap^i'tcii0 1 (Dm^tm~(D^m 

S-^5:fij-UT*)S. 03 (b) {CfcV>Tli. yt^-zf)\y 

1 9 i: 2 1 ii.M\^LX=&^^^—:f;u(DSCW-^Q a, 9 



(5) 



b®ifi<©Jt!i!&±{CiyiU>X3 0 c ?:|gl:JSZlilfC<fc U 

-::^;i/2 iicm^^lci(fc*:3ttTAM3*i5®T% # 

03 (a) , (b) lcfeVNT)t>5r-:/;i/i 9, 2i 
l±#^S:i*^9 a, 9 bfCHaft53i:tCj:yj«ffilf7 

-:/;i/liJ!Ri*$*i,-ric>^{ct;iJ-^*^J:v^ lo 

[0024] (fS#:S4 (^^^) M#^4 (D^m\t. g 

)feei^<*T'Mlif 34iiS3teM^'?r-:/;i/T'S^f S J: e) ic 
[0 0 2 5] EI4 {i, m^4 CDf§^®|y©^^M$:IJi 

^g-rsfeibcosp^iaT'fey, mtf. 24, 25, 2 6 it 
j\-y^^-. 2 7^i,Ks^fi*^-, 28, 29\m^ 
-zTjw 3 0, 3 1 1 j:Ht^^^^T^ miiimw£i^m^s> 

[0 0 2 6] EI4 lC3^b^c^ffl;^^li. 1S&t.%(D%fT 

i*^e>^3^xfci/— /N-:7^5-2 4, 2 
5 S:Jg3lbT)t>ir-:/;i/2 8 i: 2 9 i:fC:0ji$snT, # 
^3t'ir-:/;i/®S3f^9 a, i o aCDfiSft^eJ^^^^ 
StvT^ :;^U Xi^^O;5M^fc 3 0, 3 l ic J; »; SMS 
tl«-'!r(7)3t'^-:/;b2 8 i: 2 9 

2 5 /N- 7 ^ ^ - 2 5 T'SMS tlfcSKffiffllO 

%>T--:f)\^ 2 8© I/-- tf-3tld:i/-;i/ K^g l 5 tc J; »; jg 
J^StiS*^. SL^{R!I©3t'^^-•:/;^2 9J^)^pJ©^— !f-S 30 
^^-2 7i:/N-:7^^-2 6i:$:jijgLTl' 

1 7 fC J: 'J^LTS^M^IC^ 
U S«^M-^*>«>^»«7, 8cDMKC5:tJ^I$:* 
toS. /N-7 5 5-2 5^:2 4 5:^Lfe)te'5^- 
:/;^28, 2 9*^e>®l/— tf-^tiU^Xl 6$:/rbT 

^ffiSIl 8lCj:y^L/T«^{I-f-tC^U Mm^fS 
-^*^e)SgS;^7, 8r^ofi^aM(Cf£;Dfc^Sg!a:?:#tt) 
•5, 40 
[0 0 2 7] 

[i8^o?ii^] fff*^ 1 \znmr^^ : irabfc 2 *. 
T'3tit$tife2*©»ifi:, wmm^^-^mm.^i^ 

ffirlrK $:*f fpl-r -5 <t ttfc#'!r ^^fjtL f:^yt^ 



4tll0^ 1 0 - 4 8 0 1 9 
8 

[0028] m^m. 2 ICMfSt-SS&m : ft#^ 1 iZf 

■*f-ift^mE5^ybm)fb^--:rMz^-t^^o iz ufe® 

[0029] 3 {c^fs-r ss&m : m^m i tcia® 

zfjvt(DmcDm&±nzm]^yx^m.\-fr~(DX\ ^pom 
[0030] mimA tcm-r s^am : 1 \zmm 

m&\^-'^-=9t^m5mtm%^--:r)\^^^hx^mr 

[EIffi®ngm^Si^] 

[El 1 ] m-m. 1 <z>i§^®iifi^^$:i5i^t-s 7^«)co 

[132] »t©SSi|iii:@5&iSKilgt$:^ifi-tSiESIJi 

[03] (a) \,tm^-^2(DW^(D^mm^mm 

[04 ] ft*]S4 ®^^©||S^^J$:i$i^-t-g> feib 
«)00T'$)5. 

i-wm. 2-%mm. 4-i5&^, 7, &-wm 

9 (9 a, 9 b). 1 0 (1 0 a, 10 b) -^fr 
-ZfJVCD^W^. ll-\^-^-%m. 12, 13, 1 

A-^mmm o^-y5.=^-) . i5--«^(t/-;i/ 

, 16-1/>X 17, 1 8-3t^ajf|. 19. 
2 0, 2 1, 2 2-%fT--:f)W 2 3-yta:l^i;-Sl. 2 
4, 2 5. 2 6-/N-7$^-, 2 7-SI?t^5^-. 
2 8, 29 -^^-ZfM 3 0, 3 1 -y^^iji:, 30c 
•••IHIL/>X= 




29 lOo 



